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CASE REPORT
Takotsubo cardiomyopathy is a state of transient
left ventricular dysfunction characterized by chest
pain or dyspnea associated with electrocardiogra-
phic changes of ST-segment elevation or T wave
inversion and minor elevation of cardiac enzymes,
which mimics acute myocardial infarction. How-
ever, these patients have no significant stenosis of
the coronary artery. The transient wall motion
abnormalities may present with hypokinesis or
akinesis of the left ventricular apex and midpor-
tion with hyperkinesis of the basal segments. Left
ventriculography in end-systole looks like a “tako-
tsubo”, which is an instrument with a round 
bottom and narrow neck used for trapping octo-
puses in Japan. This syndrome was first reported
by Dote et al in 1991 and subsequently recog-
nized and further reported in the Japanese popu-
lation.1–5 It has also recently been documented
in the United States6 and Belgium.7 Although
there are many proposed mechanisms, the actual
etiology of takotsubo cardiomyopathy remains
unclear. We report a 75-year-old woman with a
history of chest tightness who presented with the
typical characteristics of takotsubo cardiomyopa-
tthy. To our knowledge, this condition has no
been previously reported in Taiwan.
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Takotsubo cardiomyopathy is characterized by transient left ventricular dysfunction with clinical symp-
toms of chest pain, electrocardiographic changes of ST-segment elevation or T wave inversion, which mim-
ics acute myocardial infarction in patients without angiographically significant coronary artery stenosis.
We report a 75-year-old woman with a history of chest tightness who presented with typical pictures of
takotsubo cardiomyopathy. Acute myocardial infarction was initially diagnosed based on the electrocar-
diographic changes and elevated troponin. Apical akinesis and ballooning with basal hyperkinesis were
y noted during left ventriculography. Coronary angiography, however, did not show significant coronar
wartery stenosis. Electrocardiography was normal 3 months later. Follow-up echocardiography did not sho
 any wall motion abnormality. This patient remained well without chest pain or dyspnea over 24 months
tof follow-up. Optimal medical management of takotsubo cardiomyopathy remains unclear. This patien
 received diltiazem to prevent possible coronary artery spasm. The prognosis of this syndrome seems to
be favorable except for occasional mortality due to left ventricular rupture or ventricular arrhythmia.
Recurrence of this syndrome is rare. [J Formos Med Assoc 2006;105(10):839–843]
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Case Report
A 75-year-old woman was admitted to our hospi-
tal on June 28th, 2003 due to acute onset of chest
pain, cold sweating and dyspnea. She had a his-
tory of bilateral knee osteoarthritis and had re-
cently undergone total knee arthroplasty. She had
a history of hypertension and asthma in the past
few years. This patient also reported emotional
stress due to family problems. On arrival at the
emergency room (ER), physical examination
showed clear consciousness, conjunctiva was not
pale and jugular venous pressure was approxi-
mately 6 cmH2O. Mild rales were heard over both
lung bases. Cardiac examination showed regular
heartbeat without murmur. Neither third nor
fourth heart sound was audible. There were no
other noteworthy findings. Chest X-ray showed
pulmonary congestion. Electrocardiography (ECG)
rin the ER showed: slight ST-segment elevation ove
leads I, II, aVF, V2–6; inverted T wave over leads
V1–6, I, II, aVL; and prolonged QT interval with
QTc of 522 ms (Figure 1A). There was mild eleva-
tion of the cardiac enzyme troponin-I (5.6 ng/dL)
fbut not CK-MB (0 U/L). Under the impression o
acute coronary syndrome, cardiac catheterization
was performed on the 2nd day of hospitalization.
No significant coronary artery lesion was found
on coronary angiography (Figure 2). Left ventricu-
lography in end-systole showed apical akinesis
and ballooning with basal hyperkinesis (Figure 3).
y Subsequent echocardiography on the next da
 of cardiac catheterization confirmed apical wall
hypokinesis, mild mitral regurgitation and thick-
ened interventricular septum. The patient was dis-
tcharged 5 days later in a stable condition withou
chest pain. ECG at discharge showed that T wave
inversion had decreased and the QTc interval was
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iF gure 1. ( ) l l d hA  Initia  e ectrocar iograp y
(ECG) during attack shows inverted T
wave over V1–6 and I, II, aVL. (B) ECG 3
months later shows resolution of T wave.
within the normal range. Some nonspecific ST–T
changes still persisted. ECG was normal 3 months
later (Figure 1B). Follow-up echocardiography did
not show any wall motion abnormality, with
global ejection fraction of 76%.
Discussion
Transient left ventricular apical ballooning syn-
drome is also known as takotsubo or ampulla car-
diomyopathy. It is characterized by wall motion
abnormalities involving hypokinesis or akinesis
of the left ventricular apex and midportion with
hyperkinesis of the basal segments. This syn-
drome clinically presents as chest pain or dyspnea
associated with ST-segment elevation or T wave
inversion on ECG. Cardiac enzymes and biomark-
ers are often slightly elevated. It mimics acute
tST–T-segment elevation myocardial infarction bu
coronary angiography shows no significant ob-
structive epicardial coronary atherothrombosis.
The impaired left ventricular systolic function
rand abnormal wall motion in the left ventricula
fTransient le t ventricular apical ballooning
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iF gure 2. f ( ) l f (l f bl )No signi icant stenosis is seen on coronary angiogram: A  e t coronary artery e t anterior o ique view ;
(B) right coronary artery (right anterior oblique view).
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iF gure 3. f l h ( h bl ) ( ) d d l ( ) d l h l b llLe t ventricu ograp y rig t anterior o ique view : A  en - iasto e; B  en -systo e s ows apica  a ooning
with hyperkinesis of basal segments.
apex and midcavity generally resolve within days
to weeks after initial presentation.1–7 This syn-
drome occurs most often in females and in the
elderly.6 Initially, the differential diagnosis be-
tween this syndrome and acute anterior wall my-
ocardial infarction is difficult to make. One report
proposed that the combination of the absence of
reciprocal changes and the ratio of ST-segment
elevation in leads V4–6 to V1–3 ≥1 had a greater
specificity and overall accuracy for takotsubo car-
diomyopathy.8 Diagnostic criteria are not univer-
sally accepted. Bybee et al6 proposed the “Mayo
criteria” for clinical diagnosis of transient left
ventricular apical ballooning syndrome. This
case fulfilled their criteria and the whole course
was well documented by ECG changes, coronary
angiography, left ventriculogram and echocar-
diography. At the 3-month follow-up, the apical
wall hypokinesis had disappeared and the ECG
had normalized.
The cause of transient left ventricular bal-
looning syndrome is still unknown, but several
mechanisms have been proposed. Inducible or
spontaneous coronary vasospasm in at least one
coronary artery has been reported in some se-
ries.2–5 However, as in this case, many patients
with persistent ST-segment elevation do not have
identifiable epicardial coronary spasm or steno-
sis at the time of coronary angiography. Previous
reports have noted coronary microvascular dys-
function measured by coronary flow reserve and
TIMI frame count.4,9 However, it is not clear if
this is the primary mechanism or a secondary 
associated phenomenon. Some researchers have
suggested that neurogenic stunned myocardium
may be related to transient apical regional wall
motion abnormalities caused by emotional or
physical stress.10 In this syndrome, apical wall mo-
tion abnormalities are similar to catecholamine-
induced cardiomyopathy.11 The phenomenon of
the affected apical segment and the spared basal
segment may be partly due to increased adrener-
gic receptor density or responsiveness to adrener-
gic stimulation in cardiac apical segments.12 The
findings of 123I-metaiodobenzylguanidine myo-
cardial scintigraphy in patients with takotsubo 
cardiomyopathy strongly suggest that neuro-
genic myocardial stunning may play a role in this
syndrome.13 This patient was under mental and
emotional stress before the episode, which is con-
sistent with this possibility.
The strong female predominance in this syn-
drome may be related to alterations of endothe-
lial function in response to reduced estrogen
flevels in postmenopausal women. In studies o
ovariectomized female rats, estradiol supplemen-
tation attenuated changes in left ventricular func-
tion associated with emotional stress.14 This
phenomenon has not been clarified in humans.
Medical management of takotsubo cardiomyo-
pathy is uncertain. Use of β-blockers, angiotensin
converting enzyme inhibitors, aspirin, calcium
ychannel blockers and intravenous diuretics ma
be considered. Dynamic intraventricular obstruc-
tions in some patients with this syndrome are
managed by administration of β-blockers to in-
tcrease diastolic ventricular filling time and lef
ventricular end-diastolic volume,6,7,15 adminis-
tration of phenylephrine to increase afterload6,7
and administration of fluid resuscitation if no
pulmonary congestion is present.6 Use of non-
ydihydropyridine calcium channel blockers ma
be considered if coronary artery vasospasm is
documented, while β-blocker and phenylephrine
would not be indicated in this condition. Patients
should be monitored for arrhythmias, heart fail-
ure and mechanical complications as encoun-
tered in patients with myocardial infarction. The
prognosis of this syndrome is, on the whole, fa-
yvorable, although there is occasional mortalit
due to left ventricular rupture or ventricular ar-
rhythmia. Recurrence of this syndrome has been
reported to be rare.3,6,7 Our patient received the
calcium channel blocker diltiazem under the im-
pression of possible non-ST–T-elevation myo-
fcardial infarction. Another reason for the use o
diltiazem was to prevent possible coronary spasm.
rThis patient remained well without chest pain o
dyspnea over 24 months of follow-up.
In conclusion, this is the first report of tako-
tsubo cardiomyopathy from Taiwan. Characteris-
gtics are transient left ventricular apical balloonin
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without significant coronary stenosis. The etiol-
ogy of this condition is not well established.
Further investigation is indicated to define the
causes and effective treatment of this syndrome.
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